North Dakota Department of Agriculture
Amount Awarded: $3,153,470.8dumber of Projects: 37

Development of Super Confection Sunflower Effectively Resistant to Downy Mildew
and Rust AProject Budget: $96,380.00

Partner with the National Sunflower Association to develop super confection sunflower
germplasmwith down mildew (DM) resistance combined with rust resistance by
incorporating DM resistaniceentified in ottype sunflower into confection sunflower,
molecular mapping of DM resistageees, and pyramiding DM and rust resistance genes in
a single getie background.

Improving Management of Fusarium Root Rot of Field Peas by Quantifying Impacts
of Common Herbicides AProject Budget: $22,452.00ndirect Costs: $0.00

Partner with North Dakota State University to assess whether any herbicides commonly
used in avheatfield pea crop rotation are associated with increased severity of Fusarium
root rot of peas bgonducting field experiments on land with a history of the disease to
empirically test the impactaammon herbicides on it.

Northern Plains Vegetable Variety Testing AProject Budget: $99,814.00

Partner with the Northern Plains Sustainable Agriculture Society to increase yields and
guality ofNorth Dakotagrown vegetables, createvoeks for sharing and collaborating on
vegetable varietyprovement, and increase knowledge of varietal differences through the
identification of vegetablarieties that meet local climatic and environment challenges with
highly marketable qualities.

Optimizing Fungicide Application Strategies for Improved Management of
Sclerotinia in Dry Edible Beans AProject Budget: $50,074.00

Partner with North Dakota State University to identify optimal fungicide application
strategies farontrol of Sclerotinia on dry beans relative to environment#iaos) plant
architecture, arteming of canopy closure by conducting field studies on four dry edible
bean varieties: two variegash of pinto and navy beans, one with upright vine plant
architecture and one with upright sivaré architecture.

Local Foods Initiative AProject Budget: $211,382.20

Increase awareness of specialty crop production that builds the local foods movement and
connects aomnunity of supporters through social media outreach, restaurant program,
radio promotion, anghoto library.

North Dakota Specialty Crop Export Expansion Project AProject Budget: $99,998.00



Partner with the North Dakota Trade Office to increase sales of pesadebéb and
confectionary sunflowers by conducting three outbound trade missionsCiméady
Colombiaand Israel, conducting one inbound trade mission for top prospects from each
country to NorthDakota, meeting prospective buyers in each fifuh&rgeted countries,
and increasing the Uadd North Dakota market share in each country.

Discovery of Specific Starch Properties of NDSU Potato Germplasm for Nutritional
and Industrial Applications AProject Budget: $51,128.00

Partner with North Dakota State University to aid pg@iatducers and the industry in the
northernplains in identifying potato genotypes suitable for innovative nutritional and diet
productshioplastics and other industrial applications, pharmaceutical uses, and novel food
stuffs byevaluating diverse getlagm for starch attributes including total starch, resistant
starch, andeterminations of the amylase/amylpectin ratio.

Screening and Developing Lentil Cultivars Tolerant to Sulfentrazone AProject
Budget: $37,208.00

Partner with North Dakota State University to identify at least one or more lentil cultivars
with acceptable tolerance to sulfentrazone to aid in the development of additional cultivars
by identifyindentil cultivars from different market classes and ancestry that are more
tolerant to sulfentrazomsing field, lab, and greenhouse methods, developing lab and
greenhouse methods for cultisareening that agree with field results, thus providing a fast,
costeffective technique to determaudtivar sensitivity, and developing tolerant lentil
cultivars through mutagenic techniques.

Validation of Biochemical Markers to Predict Sugar End Development under Field
Conditions AProject Budget: $16,805.00

Partner with North Dakota State University to evaluate predictive biochemical markers in
potatoesand explore novel proteins associated with majeha@osst problems (SED and
CIS) that wilfeduce economic losses and enhance the competitivenessiaivést M

potato industry in aracross the US by evaluating known potato varieties for lewvéls of A
protein, associating levels of pidbteins with various parameters, and validating markers
for SED under field conditions.

Contribution of Nematode Populations and Soil Properties in Root Rot of Peas A
Project Budget: $75,205.00

Partner with North Dakota State University to identify nematode species in association with
pearoots by utilizing molecular procedures, to qyasikfFusarium species from pea roots
usingpreviously developed réiahe PCR assays, and to determine associations between soil
propertiesnematode populations, Fusarium species, and root rot of peas.



Research on Vegetable Production in Controlled Environment Systems AProject
Budget: $77,500.00

Partner with North Dakota State University to help the growers of the newly emerging
greenhouseegetable industry with technical kinmw by selecting the best performing
cultivas of leaf lettucecluding bib and Romaine lettuces for hydroponic culture, solving
the occurrence of physiologidislorder symptoms such as leaf margin burns and distortion
on new growth in lettuce grown in greenhouse, and optimizing nutrient smiutr

growing lettuce, tomato, and other vegetables gneehouse.

Assessing the Potential for Remote Sensing of Potato Virus Y in Potato Seed Fields A
Project Budget: $53,028.00

Partner with North Dakota State University to assess the potential for remotely sensing
potato virusy (PVY) in seed and commercial potato fields by determining the wavelengths
of reflected light thatre associated with PVY of seed potato plants, detgrihihese
wavelengths are discerniblthengreenhouse and field for new cultivar releases, advanced
selections, and commonly grawitivars by North Dakota certified seed potato producers,
determining if PVY strains are discerriible one anothenithe greenhouse and field

using spectral data, and determining if PVY infexdiobe differentiated from nutrient
deficiency (specifically nitrogen) in the greenhouse angifgldpectral data.

Specialty Crop International Expansion AProject Budget: $104,585.00

Promote and increase sales for North Dakot
specialty crop exporters, commodity groups, and producers with foreign buyers through
food exportrade/buyers missions.

Studies on Cold Acclimation of Winter Legumes AProject Budget: $96,923.00

Partner with North Dakota State University to increase farm profitability and sustainability
by expanding crop rotation optiorms Midwest growers to include-&dwn winter peas by
developin@ genetic map of two feérived mapping populations and identifying

guantitative tati locesponsible for component traits of winter hardiness.

Enhance Potato Production and Marketing in Western North Dakota AProject
Budget: $91,850.00

Partner with the Williston Ag Diversification Group to develop, evaluate, and advance newly
bredand i mpr oomarkkt pgtata varibties by developing an additional 350+ Ibs. of
minitubersof MonDak Gold that meets state regulatory seed status for subsequent
distribution to seed amdmmercial growers to meet the Miak Gold variety production
demands from 2015 and beyand by growingut MonDak Gold miriubers in 2015 to



produce Genernain 1 seed for botreinvestment as seed and for commercial potato
growers for large scale production and markeitihigp the next three years.

Managing Blemish Problems to Improve Marketing of Fresh Potatoes AProject
Budget: $46,266.00

Partner with North Dakota State University to reduce the loss of fresh market potatoes,
primarilyred and yellowskinned, to blemish problems that make them unmarketable by
determining thelemish complex, surveying the types of blemishes thatrandycuausing

loss, determining whagjronomic management methods are available for controlling these
blemishe® which includgrowth regulators, fungicide treatments, biological control agents,
spent lime, and the usefaiigant and screening mulkgpcultivars in the field for
blemishkfree tubers.

Growth and Fresh Yield Responses of Sweet Corn to Mulch, Planting Date, and
Hybrid AProject Budget: $100,000.00

Partner with North Dakota State University to demonstrate an important way to plant sweet
cornearlier, harvest earlier, increase its market value, and yield a higher income by evaluating
sweet corigrowth and fresh yield differences with four different type mulches (black, clear,
biodegradable, and mulch treatments) that will be plantddat different planting dates

for three hybrids withhaturity dates of 65, 75 and 85 days.

Determining the Casual Pathogen of a New Disease Affecting Dry Field Peas A
Project Budget: $46,496.00

Partner with North Dakota $aUniversity to identify the pathogenic organism causing the
uncharacterized dry pea disease by completing initial serological testing to identify potential
viralcandidates, testing for phytepeDNA, a secondary method for confirmation of the
pathogenancho di f i ed Ko c h 0 <sultpable drgaissms.es f or non

Management of Potato Mop Top Tuber Necrosis Using Cultivars that Do Not
Express the Disease AProject Budget: $47,615.00

Partner wh North Dakota State University to determine the powdery scab and potato mop
top virus(PMTV) induced tuber necrosis susceptibility of every potato cultivar used in the
table, chip, anBrench fry market sector grown in the state of North Dakota byngecuri

and quantifyingusceptibility to PMTihduced tuber necrosis against the known
susceptibility of the cultivaassessed to date.

Farm Food Safety Training for Local Vegetable and Fruit Growers to Increase Sales
and Success AProject Budget: $52,137.00



Partner with the Entrepreneurial Center for Horticulture at Dakota College at Bottineau to
increas¢he number of small to mgized vegetable and fruit growers trained in farm food
safety antleginning direct to consumer sales venues by providing farm food safety classes
including trainingn Good Agricultural Practices and Good Handling Practices

(GAP/GHP), preparation of farm foafety plans, farm business management, marketing,
crop prodution, season extension and more.

Evaluation of Dry Bean Germplams for Tolerance to Waterlogging AProject Budget:
$138,833.00

Partner with North Dakota State University to identify a group of at ldagtbEan

genotypes thatill be more resilient or tolerant to waterlogging, especially at the early
growth stages (germinatiemergence, and vegetative growth) by evaluating a diverse group
of approximately 700 dry begemotypes for their tolerance tat@vlogging under

greenhouse conditions, testing tolerant genotyfielsl condition, initiating crosses using

the identified sources of waterlogging tolerancéjemtdying the genomic regions

associated with waterlogging tolerance.

Fort Yates Helping Hands Community Garden and Cannon Ball Garden to Table
Greenhouses AProject Budget: $229,825.00

Partner with the Dakota Prairies Resource Conservation & Development Council to grow
andstrengthen the Helping Hands Community Garden invylates and create the new

Garden to Tabl&reenhouses in Cannon Ball by increasing child and adult nutrition
knowledge, increasing tteasumption of localgrown specialty crops to improve
resident sd heal tdéhydramdatd vacuumileddickshfrigtsahd e s h |l y
vegetables to the r e easytvsioteiam cobssimerdariagtiiee nt s
winter when access to fresh food is difficult and expensive.

Defining Glyphosate and Dicamba Drift Infjury Thresholds in Field Peas, Dry Beans
AProject Budget: $90,042.00

Partner with North Dakota State University to establish a correlation between observed crop
injuryratings and latested glyphosate and dicamba levels in leaf samples by treating plants
with threerates of glyphosate and dicamba alone or in combination, recording visible injury
(along withpictures), harvesting plots, measuring yield/quality, and comparing observed
values and lalestedvalues.

Hop Selections for North Dakota AProject Budget: $98,125.00

Partner with North Dakota State University Williston Research Extension Center to educate
thepublic about growing hops in the Upper Midwest by providing research results and
disseminating theformation with hop production management and variety
recommendations to interested parties.



Ornamental Woody Plant Breeding AProject Budget: $34,061.00

Partner with North Dakota State University to increase twiroyeefforts and germplasm
collections for ornamental woody plants suited for the harsh North Dakota landscapes by
developin@ strong ornamental breeding program to include improvements with magnolia,
maple and lilagermplasm, while also developing new ornamental cultivars suited for use in
North Dakota and thBlorthern Great Plains.

Development of Low Glycemic Products Using Pulse Ingredients AProject Budget:
$128,000.00

Partner with the Northern Pulse Growers Associadiont ncr ease t he usage
peasl ent il s and chickpeas in consumer s diet
index (GI) ofpulse in food items, by developing new low Gl products with pulse flours
including pasta, cookiesuffins, bread;rackers, quick bread, and extruded snack and snack
bars, providing in vivo eviderstewing the benefit of pulse flour to glycemic response, and
promoting the benefit of pulse flourghe food industry.

Developing Cold-Hardy Wine Grapes with Early Acclimation Stability AProject
Budget: $81,233.00

Partner with North Dakota State University to determine those accessions capable of
advancing teecondary screening and ultimately the release ehardglded/white wine

grape for the eime state by evaluating over 200 fruiting accessions enological characteristics
and identifying parentalrfaria biotypes with stable early acclimation characteristics.

Development of Superior Juneberry Cultivars AProject Budget: $41,815.00

Partner with North Dakota State University to increase access to superior native juneberry
biotypesand fruit availability by comparing growth and yield attributes of native accessions
to Canadiasommercial standards d@ndelect those accessions that should proceed on the
path to varietyelease.

Increasing Consumption of Edible Beans by Creating Bean Flours AProject Budget:
$68,620.00

Partner with North Dakota State University to optimize the milling of edible beans into
differentflour types by developing a dry milling system capable of grinding dry bean into a
whole grain flouroducing baked products, snack products, and extmadieatys from
different types of bean flowbtained during milling while assessing the sensory properties
of these products, and increasingtimviedge of dry bean utilization at professional trade
organizations and two workshops on dry batimg andhe application of bean flours in
nontraditional food applications.



Potato Yield response and Nitrogen Losses as Influenced by Nitrogen Management
and Cultivar AProject Budget: $68,803.00

Partner with North Dakota State University to increase potato yieittegehous
fertilizer usefficiency through fertilizer nitrogen (N) application rate, timing and additions
of nitrification andirease inhibitor by determining the best fertilizer N management
practices to enhance tuber yipédiole N and N use effiaey of two popular potato
cultivars, determining the soil nitrogeailability or inorganic N mineralization rate as
influenced by N management, comparing sehbhing loss under different N
management treatments as measured by suction lysimelledain3teet, estimating
ammonia (NH3) volatilization loss from fertiliemanaged plots as measurgacid trap,
determining the control of-shanagement on denitrificatibioss (N2GN), and
determining root morphological and dry matter accumuliEfiere@nces between the two
cultivarswith various N treatments.

Soybean Cyst Nematode Outreach and Characterization of the Genetic Basis for
Resistance in Dry Bean AProject Budget: $100,000.00

Partner with North Dakota State University to develop soybean cyst nematode resistant dry
beancultivars by determining the genetics of resistance through classical breeding and then
theresistanapuant i t ati ve trait | ociink(eQT Loos )t,h ea nQT
use in markeaassisted selection when screening for resistance in dry bean breeding

programs.

Evaluating Apples (Edible and Ornamental) for North Dakota Commercial Nursery
and Orchard Industries AProject Budget: $98,075.00

Partner with North Dakota State University to provide specialty crop beneficiaries with
essentialpdated and current information on cultivar selection, root stock selection, best
maragemenpractices and culinary uses by providing best management practices based on
organic vsconventional apple orchard production, determining disease pressures on apple
(ornamental aneldible) across North Dakota affecting commercial and residantiabp,
conducting varietal triad§ edible and ornamental apple cultivars that are potentially suitable
for use in North Dakotaonducting rootstock trials that are potentially suitable for orchard
(commercially and residentzadyl landscape use, amdlerstanding how to balance weed
control and soil quality for optimal tpegformance, fruit yield and quality in a new apple
orchard in North Dakota.

Hops Viability in Central North Dakota AProject Budget: $2,995.50

Partner with Glendon Philbrick to test five varieties of hops rhizomes to determine where a
variety ohops will yield, how much will the variety yield, winter survival rate, and quality of
the cropproducel by assessing the climate viability of each rhizome variety and assessing the
guality of theyield.



Aneta Community Orchard and Gardens AProject Budget: $42,820.59

Partner with the Aneta Specialty Crop Group to expand the Anetau@iby Orchard and
Gardendy increasing production and consumption of specialty crops through garden plots,
specialty crofours, and outreach trainings.

Improving Arthropod Pest Management on Grapes in North Dakota AProject
Budget: $105,665.00

Partner with North Dakota State University to increase knowledge of integrated pest
managemerf{tPM) and beneficial arthropods associated with grapes and improve awareness
of how managemenptactices can impact these arthropods by documenting the grape
arthropod fauna in North Dakotnd investigating how relevant species are affected by crop
management practices, includimgmical application and plant diversity.

Japanese Beetle Project AProject Budget: $87,696.00

Eradicate Japanese beetles in North Dakota by determining the extent of interceptions of
Japanedeeetle in North Dakota, locating possible sources of the beetles, determining if
there is @verwintering population of Japanese beethsrth Dakota, performing

delimiting surveys aedadication work, and using the outcomes to best establish a pest
response and/or quarantinepimtect the nursery industry of North Dakota.

Administration AProject Budget: $212,589.8Bdirect Costs: $29,476.00
Ensure that the State Agency andasudrdees abide by Federal and State requirements and

regulations by performing paerard and postward activities to administer Specialty Crop
BlockGrant Program funding.



